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Specification 

1 . Title of Invention 

Bobbin Pitch Changing Apparatus for A Bobbin 
Transport Body 

2. Scope of Claims 

A bobbin pitch changing device for a bobbin 
transport body which installs a bobbin transport body - 
formed by a pair of rollers rotatably attached on the left 
and right sides, a bobbin hanger suspended on the 
underside, and plural support members for which a 
engagement member is attached connected to the 
topside by links - so that it can travel, via the 
aforementioned rollers on a transport rail consisting of 
a section of the width by which the aforementioned 
support members are arrayed in a straight line and a 
section of wider width, provides a pair of guide rails 
engaged to at least the section of the aforementioned 
transport rail of wide width by the aforementioned 
engagement members and guides the support members, 
provides a turning lever at the position at which the 
width of the aforementioned transport rail changes so 
that it can alternately engage with the engagement 
members of the aforementioned support members on 
both the lead edge and base edge thereof, and can turn 
from engagement, and shortens the length of the 
engagement part of said turning lever. 
3. Detailed Description of the Invention 



Puipose of the Invention 
(Field of the Invention) 

The invention relates to a bobbin pitch changing 
apparatus for bobbin transport body that transports a 
standby pre-spinning bobbin or empty bobbin by a pre- 
spinning process and a spinning process. 
(Prior Art) 

Conventionally, when the pre-spinning bobbin of a 
spinning machine was empty, the common method of 
replacing this with a new full pre-spinning bobbin is to 
manually replace the empty bobbin hanging on the 
spinning machine creel with a pre-spinning bobbin on a 
pre-spinning bobbin carrier. However, with this 
method, it is necessary to lift a heavy pre-spinning 
bobbin of about 2~3 kg to a creel at a considerably 
high position, resulting in considerably heavy labor for 
workers, and a drop in work efficiency. 

One method realized for correcting these problems 
is to set a standby pre-spinning bobbin transport part 43 
at a position almost equal in height to that of a creel 42 
along a spinning machine 41 as shown in Fig. 9, and to 
load pre-spinning bobbins into plural transport 
magazines 45 that hang and transport 6-8 pre-spirrning 
bobbins 44 in a single row, and then transport them to 
the spinning machines. However, the installation 
spacing of the bobbin wheels of a pre-spinning 
machine and the installation spacing of the spindle of a 
spinning machine is usually different, so it is necessary 
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either to load a foil bobbin (pre-spinning bobbin) in the 
aforementioned transport magazine according to the 
bobbin arranged spacing of a spinning machine during 
replacement, or to perform work to change the bobbin 
in a transport magazine to a full bobbin wound from a 
pre-spinning machine at a separate location. Amongst 
these, the latter method of making a full bobbin 
replacement for a transport magazine at a separate 
location has the drawback of requiring a specific place 
and equipment in order to perform the replacement 
work. Hence, a method is desired in which a full 
bobbin loaded into a bobbin transport magazine in a 
spinning machine can be used during replacement with 
the spinning machine as is. 

In the October 23, 1976 (Showa 51) publication of 
this method in Japanese Patent S51-38814, a device 
that hangs a full bobbin (pre-spinning bobbin), at the 
same pitch as the arranged spacing of a standby pre- 
spinning bobbin, on a bobbin hanger of a transport 
magazine suspended so that it can travel on top of a rail 
constructed on a ceiling during replacement work with 
pre-spinning machines for which bobbin wheels are 
arranged in a single row on a bobbin rail, is proposed. 
However, this replacement device has one-to-one 
correspondence of a bobbin hanger hung on the bobbin 



magazine and a full bobbin on top of the bobbin rail, 
and therefore has the drawback of work time being 
greatly extended in order to make one replacement. In 
addition, although implementation is possible with a 
pre-spinning machine for which bobbin wheels are 
arranged in a single row on top of a bobbin rail, there is 
the drawback of implementation being difficult with 
pre-spinning machines for which the bobbin wheels are 
arranged zigzaggedly on top of a bobbin rail under the 
two situations above, which are often being used in 
recent years. 

In order to resolve the above problems, the 
applicants have proposed a replacement method that 
first provides a transport rail that connects a pre- 
spinning machine and a spinning machine, installs a 
zigzaggedly arranged bobbin transport body, for which 
the bobbin hangers have the same pitch as the bobbin 
wheels on top of the bobbin rail, so that it can travel on 
the aforementioned transport rail, at a position 
corresponding to the pre-spinning machine stand, 
zigzaggedly hangs full bobbins from a replacement 
machine on the aforementioned bobbin transport body, 
and changes the space between the hanging full 
bobbins to the space on the spinning machine 



creel while said bobbin transport body is being 
transported to the standby pre-spinning bobbin 
transport path of the spinning machine. Then, as a 
means of realizing this method, as shown in Fig. 10, a 
transport rail 46 that has a pair of guide grooves 46a is 
provided, and said transport rail 46 is formed such that 
the distance between the two guide grooves 46a widens 
at a position corresponding to the pre-spinning machine 
stand 47, and narrows from the point at which the pre- 
spinning machine stand 47 is left and the standby pre- 
spinning bobbin transport path of the spinning machine 
is reached. Then, a bobbin transport body 48 is loaded 
so that it can travel on said transport rail 46. The 
bobbin transport body 48, as shown in Fig. 11, is 
formed by connecting support members 51, for which 
respective bobbin hangers 49 are hung on the underside 
and respective rollers 50 are rotatably attached on the 
outer side, with links 52, and the spacing of the turning 
centers of each link 52 set such that they equalize with 
the arranged spacing of the standby pre-spinning 
bobbins in the spinning machine. Then, each support 
member 51, which constitutes the bobbin transport 
body 48, at the section for which the space of the guide 
grooves 46a of the transport rail 46 has been narrowly 
formed, is arranged on a straight line, the spacing of 
each bobbin hanger 48 is arranged at the same pitch as 



the arranged spacing of standby pre-spinning bobbins 
in the spinning machine, the support members 51 are 
zigzaggedly arranged at the section corresponding to 
the pre-spinning machine stand 47, for which the 
spacing of the guide grooves 46a is formed wide, and 
the spacing of the bobbin hangers 49 is arranged at the 
same pitch as the bobbin wheels 54 on the bobbin rail 
53. 

However, with the aforementioned transport body 
48, there is the drawback of a constitution being 
assumed in which each support member 51 and bobbin 
hanger 49 is zigzaggedly arranged by the rollers 50 
moving along the guide grooves 46a of the transport 
rail 46 when the bobbin transport body 48 moves to a 
position corresponding to the pre-spinning machine 
stand 47, so the support members 5 1 become supported 
in a cantilevered state by the rollers 50, and the 
stability is broken when the travelling rail top is 
traveled with the standby pre-spinning bobbins or 
empty bobbins given a hanging bearing. In addition, 
there is the drawback of it not being possible for the 
successive support members 51 to automatically 
alternately change their moving direction when the 
bobbin transport body 48 moves from a narrow to a 
wide section of the transport rail 46, in cases in which 
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rollers 50 are provided on both sides of each support 
member 5 1 in order to increase stability, 
(Problems to be Solved) 

The invention solves the problem of instability 
during transport rail travel by constituting the 
aforementioned bobbin transport body to change at the 
position where the arranged spacing of the bobbin 
hangers hung on the bobbin transport body corresponds 
to the pre-spinning machine stand, and the position 
where it corresponds to the spirrning machine, in 
addition to solving the difficulty of automatically 
alternately changing the course of each bobbin hanger 
support member that constitutes the bobbin transport 
body along the above path. 
Constitution of the Invention 
(Means to Solve Problems) 

The invention, in order to solve the 
aforementioned problems, has a bobbin transport body 
constituted by a pair of rollers rotatably attached to 
both the left and right sides, in addition to bobbin 
hangers being hung on the underside, and plural 
support members for which engagement members such 
as guide rollers are attached connected by links to the 
topside, and installed via the aforementioned rollers so 
that it can travel on top of a transport rail consisting of 
a section of width for which the aforementioned 



support members are arrayed on a straight line, and a 
section of wider width. A pair of guide rails that 
engage the aforementioned engagement members and 
guide the movement of support members are set on the 
aforementioned transport rails at least on the wide 
section, a turning lever is set at the position at which 
the width of said transport rail changes so that it can 
alternately engage with the engagement members of 
the aforementioned support members on both the lead 
edge and base edge thereof, and can turn from 
engagement, and the length of the engagement part of 
said turning lever is shortened. 
(Work of Operations of the Invention) 

In the invention, bobbin hangers are hung one-by- 
one at least at the section where the transport rail is 
narrowly formed, and support members that constitute 
the bobbin transport body bearingly support the 
transport rail top via the pair of left and right rollers. 
Then, when moving from the narrow to wide section of 
the transport rail, while the engagement member 
provided on the lead support member of the transport 
body engages with the engagement part on one side of 
the turning lever, it is guided to the other guide rail. 
When this occurs, when the aforementioned 
engagement member engages with the base edge 



side engagement part of the turning lever, the turning 
lever next is turned to the position that guides the 
engagement member of the next support member to the 
other guide rail. Then, the support member that 
follows the lead support member moves to the other 
guide rail, while being guided to the engagement part 
on the other side of said turning lever. Then, the 
turning lever is turned to its initial position, that is, the 
position to guide the next support member to the guide 
rail side to which the lead support member was guided, 
through the engagement of the engagement member of 
the support member with the base edge side of the 
turning lever in the middle of the above movement. 
Similarly below, support members connected by links 
are alternately guided by the pair of guide rails formed 
on the narrow part of the transport rail, divided into 
two rows, and then move. 
(Working Example 1) 

We will explain a 1st working example in which 
the invention has been realized below, according to Fig. 
1~6. A transport rail 1 that connects the pre-spinning 
process and spinning process, as shown in Fig. 1, is 
formed so that it widens at a position corresponding to 
a pre-spinning machine stand 2, and narrows from the 
point at which the pre-spinning machine stand 2 is left 
and the standby pre-spinning bobbin transport path 
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constructed in parallel with the longitudinal direction 
of the spinning machine stand is reached. The 
transport rail 1 has a pair of support parts la formed 
horizontally bending on both inner sides as shown in 
Fig. 2.3. In addition, a pair of guide rails 3a, 3b are set 
on the inner surface of the top part of narrowly-formed 
section of the transport rail 1 at a position 
corresponding to the pre-spinning machine stand 2. 

A bobbin transport body 4 is installed on the 
aforementioned transport rail 1 so that it can travel on 
top of the aforementioned support parts la. The 
bobbin transport body 4, as shown in Fig. 5, has a pair 
of rollers 5 rotatably attached on both the left and right 
sides, and is formed by connecting plural support 
members 7 for which a bobbin hanger 6 is hung on the 
underside with links 8. The aforementioned guide rails 
3a, 3b and an engagement roller 9 that acts as an 
engageable engagement member are rotatably attached 
to the topside of the support members 7. The spacing 
of the turning centers of each of the aforementioned 
links 8 are set such that they equalize with the arranged 
spacing of the standby pre-spinning bobbins in the 
spinning machine. 

The aforementioned pair of guide rails 3a, 3b 
formed at the wide section of the transport rail 1, as 
shown in Fig. 1, are formed so that they mutually near 
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one another as the width of said transport rail 1 
narrows at the position that the width of the transport 
rail 1 narrows, in addition to being formed so that they 
are contiguous with the guide rail 3 formed at the 
section where the width of the transport rail 1 narrows. 
A turning lever 10 is turnably supported on a spindle 
1 1 protruding on the underside of the transport rail 1, at 
the position at which the width of the transport rail 1 
changes, that is, the position at which the 
aforementioned guide rail 3 branches into the guide 
rails 3a, 3b. The turning lever 10 is formed with its 
lead edge part extended to a position close to the guide 
rail 3, in addition to being formed by a guide part 12 
formed so that, when the lead edge part is turned to a 
position that makes contact with the wall surfaces of 
the aforementioned guide rails 3 a, 3b, the engagement 
parts on both sides thereof 12a, 12b become almost 
parallel to either guide rail 3a, 3b, an engagement roller 
9 that projects inside the respective other guide rail 3a, 
3b and moves the inside of the guide rail 3 a, 3 b while 
the lead edge of the aforementioned guide part 12 is in 
a state of contact with the either guide rail 3a, 3b, and a 
base edge part 13 that has engageably expansion 
formed engagement projecting parts 13a, 13b. A pin 



14 protrudes on the topside of the aforementioned 
guide part 12, and a tension spring 16 is mounted 
between said pin 14 and a latch pin 15 that protrudes 
on the topside of the transport rail 1. Either the 
aforementioned spindle 11 or latch pin 15 are set so 
that they are positioned on the center axis line of the 
transport rail 1, and the turning lever 10 is energized at 
the position that the lead edge of the guide part 12 
makes contact with the wall surface of either guide rail 
3a, 3b as a result of the action of the tension spring 16. 

Next, we will explain the operation of a device 
constituted as in the above. When the bobbin transport 
body 4 travels the narrow section of the transport rail 1, 
as shown in Fig. 3, a support member 7 moves the top 
of the support part la of the transport rail 1 while being 
bearingly supported by the pah of left-right rollers 5, 
so even when a pre-spinning bobbin (full bobbin) of 
heavy weight is hung on the bobbin hanger 6 and 
moved, it is naturally possible for it to travel in a very 
stabilized state, even at the curved section. 

When the bobbin transport body 4 moves from the 
narrow section of the transport rail 1 to the wide 
section that corresponds to the pre-spinning machine 



stand 2, and when it moves the wide section, the 
engagement rollers 9 installed on each support member 
7, while engaged with the guide rails 3, 3a, 3b, move 
while being guided by the guide rails 3, 3a, 3b. When 
the lead support member 7 that constitutes a bobbin 
support body 4 moves from the narrow section of the 
transport rail 1 to the wide section, the engagement 
roller 9 installed on the lead support member 7 is 
guided by the engagement part 12 a of the guide part 
12 of the turning lever 10, and moves to the side of one 
guide rail 3a. Then, when the engagement roller 9 
assumes a state of engagement with the engagement 
projecting part 13a of the turning lever 10, the turning 
lever 10 is turned centered around the spindle 1 1 in the 
counterclockwise direction in Fig. 1 against the spring 
force of the tension spring 16 and in tandem with the 
movement of the engagement roller 9. Then, at the 
time that the pin 1 4 protruding on the guide part 1 has 
moved to the guide rail 3 a side according to the straight 
line that joins the spindle 11 and latch pin 15, the 
turning lever 10 is actively turned in a 
counterclockwise direction by the spring force of the 
tension spring 16, turns until the lead edge of the guide 
part 12 makes contact with the guide rail 3 a, and is 

-586- 



held at the position shown by the chain line in Fig. 1 . 
Since the length of the engagement part of the turning 
lever 10 is shorter than the connecting spaces of the 
support members, when the turning lever 10 turns, the 
engagement roller 9 that follows the engagement roller 
9 in a state of engagement with the turning lever 10 
cannot move to an engageable position with the turning 
lever 10, so the turning of the turning lever 10 is 
impeded. When the lead engagement roller 9 is 
released from engagement with the turning lever 10 
and further moves, the next engagement roller 9 starts 
to engage with the turning lever 10, and then, along the 
guide part 12 of the turning lever 10, this time is 
guided to the other guide rail 3b side. Then, by said 
engagement roller 9 further moving while engaged 
with the engagement projecting part 13 of the turning 
lever 10, the turning lever 10 is turned clockwise in the 
reverse of the above from the position shown by the 
chain line in Fig. 1, and then the lead edge part is 
return held at the position shown by the solid line in 
Fig. 1 that makes contact with the other guide rail 3b. 
Similarly below, the turning lever 1 0 alternately turns 
from the passage of the engagement rollers 9, the 
support members 7 for which the bobbin hangers 6 
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have been held are alternately distributed to the guide 
rails 3 a, 3b, and then are arrayed into two rows so that 
a zigzag shape is assumed at the position 
corresponding to the pre-spinning machine stand 2. In 
V addition, when the bobbin transport body 4 moves from 
the wide section of the transport rail 1 that corresponds 
to the pre-spinning machine stand 2 to the narrow 
section, normally the guide part 1 2 of the turning lever 
10, as shown by the chain line in Fig. 6, is disposed at a 
position that interrupts the course of the engagement 
roller 9, so the turning lever 10 turns in tandem with 
the movement of the engagement roller 9, and the 
engagement roller 9 is smoothly guided to the guide 
rail 3. In addition, if the turning lever 10 is disposed at 
the position shown by the solid line in Fig. 6, by the 
engagement roller 9 on top of each support member 7 
first engaging with either engagement projecting part 
13a, 13b of the turning lever 10, as shown in Fig. 6, the 
turning lever 10 is turned to a position that interrupts 
the course of the engagement roller 9, but the turning 
lever 10 is turned against the spring force of the tension 
spring 16 in tandem with the movement of the 
engagement roller 9, so the engagement roller 9 is 
guided to the guide rail 3 set at the narrow section of 
the transport rail 1 without interruption. 
(Working Example 2) 

Next, we will explain a 2nd working example 
according to Fig. 7. 



In a device with this working example, the 
attachment position of the links 8 that connect the 
structure of the transport rail 1 of the widely formed 
section that corresponds to the pre-spinning machine 
stand 2 and the support members 7 that constitute the 
bobbin transport body 4 is different from the device in 
the aforementioned working example. A bearing plate 
that bearingly supports a roller 5 disposed on the inner 
sides of support members 7 guided by guide rails 3 a, 
3b and disposed in two rows on both sides of the 
transport rail 1 is horizontally set on the wide section 
of the transport rail via a bracket 18 suspended from 
the transport rail 1 topside. In addition, each support 
member 7 is mutually connected by a link 8 to the 
bottom edge part thereof. Consequently, in a device of 
this working example, the support members 7 that 
constitute the bobbin transport body 4, other than when 
an engagement roller 9 passes through the branched 
section of the guide rails 3 a, 3b, are greatly impeded by 
the pair of rollers 5, which further improves stability 
during travel. 

Furthermore, this invention is not limited to the 
aforementioned working example, and may be 
constituted so that the turning lever is simply turnably 
supported by a spindle 1 1 without providing a tension 
spring 16, as shown in Fig. 8, and the form or 
constitution of each part may be arbitrarily changed 



within a scope that does not deviate from the intent of 
the invention, such as setting all of the guide rails 3 on 
the narrowly formed section of the transport rail 1 . 
Advantages of the Invention 

As described above, through the invention, it is 
possible for a support member that provides a bobbin 
hanger to travel while in a very stabilized state, 
naturally in straight sections, but also in curved 
sections, when a pre-spinning bobbin (full bobbin) is 
hung and moved due to moving the transport rail top 
that connects the spinning machine stand and pre- 
spinning machine stand while being bearingly 
supported by a pair of rollers. In addition, when 
moving from the narrow section of the transport rail to 
the wide section, by the engagement roller provided on 
the support members that constitute the bobbin 
transport body engaging with the engagement 
projecting part of a turning lever provided at the 
branched part of the guide rail, the turning lever is 
rotated such that the contiguous engagement rollers are 
alternately brought to the pair of guide rails, the 
support members are automatically arrayed in two 
zigzag rows, and, moreover, the construction provides 
the superior quality of being very simple. 
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4. Brief Description of Drawings 

Fig. 1-6 show a 1st working example for realizing 
the invention, with Fig. 1 a partially broken plan view, 
Fig. 2 is a cross section of a wide section of transport 
rail, Fig. 3 is a cross section of a narrow section of 
transport rail, Fig. 4 is a side cross section, Fig. 5 is a 
partially broken perspective view of a bobbin transport 
body, and Fig. 6 is a plan view that describes the 
operation. Fig. 7 is a cross section that shows a 2nd 
working example, Fig. 8 is a flat cross section showing 
a modification example, Fig. 9 is a side view showing 
the relationship of a spinning machine creel and the 
standby pre-spinning bobbin transport path, Fig. 10 is a 
plan view of a conventional device, and Fig. 1 1 is a 
perspective view showing a bobbin transport body of a 
conventional device. 

Transport Rail 1, Guide Rail 3, 3 a, 3 b, Bobbin 
Transport Body 4, Roller 5, Support Member 7, Link 8, 
Engagement Roller that Acts as Engagement Member 9, 
Turning Lever 10, Engagement Part 12a, 12b, 
Engagement Projecting Part 13a, 13 b, Tension Spring 
16. 

Patent Applicant Toyoda Automatic Loom Works, 
Ltd. 

Nisshinbo Industries, Inc. 
Agent Hakusen Onda, Patent Lawyer 
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Fig. 4 
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(54) BOBBIN PITCH VARYING APPARATUS FOR 
BOBBIN TRANSPORT BODY 

(57) Abstract: 

PURPOSE: To shorten the length of a turning-lever 
engagement part in comparison with the interval between 
supporting members by arranging a turning lever so as to 
be rotatable and alternately engaged with the engaging 
member of a supporting member on the both side 
surfaces on tie top edge side and the base edge side at 
trie position where the width of a rail for transport varies. 

CONSTITUTION: A transport rail 1 has a wide width at 
■the position corresponding to the machine base of a fly 
frame 2 and a narrow width at the part ranging from the 
intermediate part to a transport passage for a 
preparatory bobbin. A pair of rollers 5 are installed 
rotatably on the right and left sides of a bobbin 
transport body 4 which can travel on the rail 1, and a 
supporting member 7 suspending a bobbin hanger 6 is 
connected to tie undersurface by a link 8. At the 
position where the width of the rail 1 varies, a turning 
lever 10 is rotatably supported onto a supporting shaft 
11 installed in projection onto the under surface of the 
rail 1, and when the nail 1 is shifted to the wide part 
from the narrow width part, the engaging roller 9 of the 
supporting member 7 at tie top edge is shifted to the 



(71) Applicant: TOYODA AUTOM LOOM WORKS 

LTD NI8SHINBO IND INC 

(72) Inventor: KAWASAKI YOSHIO 

HORIBE TATSUTAKE 
NAKANE KATSUMI 
HASEGAWA TOSHIKI 



guide rail 3a side by tie guide by tie guide part 12 of 
the lever 10, and the lever 10 is alternately turned in 
zigzag form. 

COPYRIGHT: (C)1986,JPO&Japio 
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